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Socioeconomic approaches assessing the quantitative rela-
tionships between a nation’s development and the epidemiology
of diseases are still limited, particularly in Latin America.1 Few
studies have explored the relationship and/or impact of the
United Nations Development Programme’s human development
index (HDI) on the epidemiology of communicable andFigure 1. Relationships between the human development index (HDI) and morbidity an
between HDI and TB morbidity rates. (B) Linear regression between HDI and TB mortalit
regression between education and TB mortality rates.
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http://dx.doi.org/10.1016/j.ijid.2012.04.011non-communicable diseases.1–4 HDI has been linked to dental
caries,2 leishmaniasis,3 infectious diarrhea,4 and inﬂuenza,5 but
not to tuberculosis (TB). The HDI is the normalized measure of life
expectancy, literacy, education, standard of living, and gross
domestic product per capita. It is a standard means of measuring
well-being.6,7
This study describes the relationships between HDI and its
components and the morbidity and mortality due to TB in
Venezuela (1998–2008) in order to establish the signiﬁcance of
macrosocial indicators on national epidemiology. Socioeconomicd mortality rates due tuberculosis in Venezuela, 1998–2008. (A) Linear regression
y rates. (C) Linear regression between education and TB morbidity rates. (D) Linear
ses. Published by Elsevier Ltd. All rights reserved.
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epidemiological data from the Ministry of Health. Simple and
multiple regression models were done using GraphPad Prism v.5.0,
at the 95% conﬁdence level.
The HDI in the states of Venezuela ranged from 0.783 to 0.828.
TB morbidity disparity ranged from 23.00 to 28.40 cases/100 000
population and TB mortality from 2.30 to 3.40 deaths/100 000
population. Linear regression models showed negative relation-
ships between both morbidity and mortality due to tuberculosis
and HDI (Figure 1, A and B). Similar results were found with the
HDI components (r2 > 0.500; p < 0.05). In multiple linear regres-
sion, the HDI components were signiﬁcantly associated with TB
morbidity (F = 12.691; p = 0.004) and with TB mortality (F = 8.631;
p = 0.012), but the most important component, for both TB
morbidity and mortality, was education (bstandardized = 0.727; p
= 0.045; and bstandardized = 1.003; p = 0.026, respectively)
(Figure 1, C and D).
These results reﬂect signiﬁcant inﬂuences of the HDI on TB
morbidity and mortality rates in Venezuela. Although there are
limitations to this preliminary study, and possibly the incurrence
of ecological fallacies, this information indicates that better
socioeconomic conditions result in lower morbidity and mortality
rates in TB. In addition it is important to mention that these
analyses were undertaken using the ofﬁcial national data and may
differ from those carried out using the UNDP methodology, which
has recently changed (2010) .8
Although public policies to control and stop TB morbidity and
mortality have resulted in decreases in disease rates, the
improvement of variables such as education have also had a
signiﬁcant impact. In developing countries that are in epidemio-
logical transition, such as Venezuela, there should be more public
health interventions and improvements in control programs, and
also an intensiﬁcation of efforts to improve the nation’s social
conditions, in order to decrease the prevalence of communicable
diseases such as TB .
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